Glial expression of the 90-kDa heat shock protein (HSP90) and the 94-kDa glucose-regulated protein (GRP94) following an excitotoxic lesion in the mouse hippocampus.
Heat shock proteins (HSPs) are immediately expressed in neuronal and glial cells under various stressful conditions and play a protective role through molecular chaperones. Although several studies have been focused on the expression of HSPs, little is known about HSP90s expression in glial cells under neuropathological conditions. In this study, we evaluated the expression pattern of the glial cell-related HSP90 and GRP94 proteins, following the induction of an excitotoxic lesion in the mouse brain. Adult mice received an intracerebroventricular injection of kainic acid; the brain tissue was then analyzed immunohistochemically for HSPs and double labeling using glial markers. HSPs expression was quantified by Western blot analysis. Excitotoxic damage was found to cause pyramidal cell degeneration in the CA3 region of the hippocampus. In the injured hippocampus, reactive microglia/macrophages expressed HSP90 from 12 h until 7 days postlesion (PL), showing maximal levels at day 1. In parallel, hippocampal reactive astrocytes showed the expression of GRP94 from 12 h until 7 days PL. In general, HSPs expression was transient, peaked at 1-3 days PL and reached basal levels by day 7. For the first time, our data demonstrate the injury-induced expression of HSP90 and GRP94 in glial cells, which may contribute to the mechanism of glial cell protection and adaptation in response to damage, thereby playing an important role in the evolution of the glial response and the excitotoxic lesion outcome. HSP90 may provide antioxidant protective mechanisms against microglia/macrophages, whereas GRP94 may stabilize the astroglial cytoskeleton and participate in astroglial antioxidant mechanisms.